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Introduction

An argument againgt wood product environmentd certification is the difficulty in
maintaining an audit trail of certified materid through the digribution chain. - At firg glance, it
does seem to be a daunting task to track certified wood products from a harvested log, through
multiple layers of primary and secondary processing as well as through one or more levels of
digtribution to the fabricated consumer product. The purpose of this paper isto givean
overview of wood product environmenta certification and to describe the Certification
Information System (CIS), atechnology based solution for maintaining certified product ‘chain
of custody’ integrity through dl levels of digribution.

Environmental product certification

Environmenta product certification arose out of consumer demands for more
‘environmentdly friendly’ products aswell as consumer confusion and distrust of environmentd
clams being made by product manufacturers.  For instance, research has shown that
consumers are confused by ‘green’ symbols used by manufacturers (e.g. the recycling symbol),
whether symbols refer to the actual product or its packaging, and the terms used by
manufacturers in environmentd labeling (e.g. biodegradable, ozone friendly, preconsumer and
postconsumer). It has been suggested that this confusion can be attributed to severa factors
(15). Firg, theterms used in environmentd advertisng are used by different companiesto
promote different environmental meanings.  Also, the knowledge required to understand the
environmenta information in product promotion and advertising is often complicated and can be
subject to change.  Findly, comparisons between products are frequently limited to one
environmenta benefit and not the complete life cycle of the product which can create confusion
for consumers. In fact, Kangun et. d. (15) found that 58% of the environmenta advertisements
examined in their sudy contained at least one mideading or deceptive clam.

In addition to confusion, consumers are often suspicious of manufacturer advertisng and
product clams, environmentd or otherwise (10). This skepticism has arisen out of conflicting
information provided by manufacturers and from several cases of environmental or green fraud™.

Thus, environmenta certification programs exist to dlow credible, third party
organizations to pass judgment on the environmenta performance of products and packages,
rather than leave assertions to product manufacturers themselves (10).  These programs have
been devel oped to overcome the problems of consumer confusion and mistrust by providing
consumers with important environmenta information which is documented and verified by an
independent certifying organization. Environmentd certification began in West Germany in
1977 with the Blue Angel program which now certifies over 3000 productsin 57 countries.  In
generd, third party certification provides information to consumers on six distinct environmentd
aess. raw materids consumption; energy consumption; emissonsinto ar; emissons into water;
solid-waste generation; and indirect resource consumption or impact (e.g. destruction of
wildlife habitat, species preservation) (10). 1n essence, certification exists as amethod of

For example, the well publicized case of Hefty “Degradable” Trash Bags which were mis-marketed by the
Mobil Chemical Company as environmentally safe.



reducing consumer anxiety or cognitive dissonance regarding the environmenta impact of the
products they purchase and consume.

Wood products environmental certification

Wood products environmental certification has been identified by an American Forest
& Paper Asociation (AFPA) task force as one of the top issuesfacing theindustry (2). Asis
the case with other environmenta certification programs, wood products certificationis
emerging to provide uniform and scientific guiddines for ng the relative sustainability of
various timber producing operations and to provide an independently verified basis for potentia
market place claims (13). Wood products certification grew out of environmental concerns for
forestsin generd and concern for the fate of tropical rainforestsin particular.  Also, the efforts
of many non-governmental (NGO) conservation organizations to assess timber harvesting and
its associated impacts led to the concept of organizations that would specidize in third party
certification of sustainable forest management.  Although wood certification began asa
mechanism to provide credible information on tropica forest sustainability, and to provide an
dternative to consumer boycotts of tropica timber (18), these programs are now being
developed with the objective of certifying the sustainability of al the world' s forests, both
tropical and temperate.

Currently there are eight independent, non-profit organizations which maintain wood
products certification programs in the United States (see Table 1), and severa smilar programs
outsgde of the U.S. (e.g. United Kingdom, Germany and Audtrdia). For example the
Rainforest Alliance' s Smartwood” program certifies al sources of timber induding naturd
forests, plantations, large commercid concessions, and small community forestry projects (8).
Under the program, sources of timber are evaluated on a case-by-case basis using criteria
based on the following broad criteriac (1) maintenance of environmenta functions, including
watershed stability and erosion control; (2) sustained yield production; and (3) a positive impact
on the well being of locd communities.  Another program, the Scientific Certification Sysems
(SCS) Forest Conservation Program involves in-depth evauation of specific timber harvesting
operations on three program dements: (1) sustained yidd of timber; (2) forest ecosystem and
wildlife maintenance; and (3) financid and socio-economic consderations.  As explained by
Debbie Hamme, SCS Director of Forestry Programs (13), fundamentd to this processisthe
eva uation of management practices againg objective and regionaly gppropriate principles of
sugtainable forestry.  The program calls for ongoing, periodic monitoring to assure continued
adherence to management plans and practices, and to assure adequate tracking of the chain-of-
custody of products from certified operations (i.e. from the forest to the retailer and to the find
consumer). SCS and the Rainforest Alliance have successfully certified five and Sx forestry
operations throughout the world, respectively (see Table 2).

The Forest Stewardship Council (FSC) is an internationa, non-profit, non-
governmental organization which was established for the purpose of evauating accreditation and
monitoring of organizations such as the Rainforest Alliance and SCS, that have developed
certification programs (4,11). The FSC does not itself certify forest products; it provides a
mechaniam for recognizing forest stewardship through their Principles of Good Forest
Management, guiddinesintended for usein al forest types (26). According to its misson



satement, the Forest Stewardship Council, through its activities and Principles of Good Forest
Management, promotes environmentaly appropriate, socialy beneficid, and economicaly
viable management of the world' s forests (4).

Table 1. Certification Organizationsin the United States.

Ecoforestry Indtitute
607 S.E. 15th Avenue
Portland, OR 97214

The Forest Partnership
431 Pine Street
Burlington, VT 05401

The Forest Trust
P.O. Box 519
Santa Fe, NM 87504

Globa Resource Consultants

9501 Lomond Drive
Manassas, VA 22110

Source: Winterhdter

Ingtitute for Sustainable Forestry
P.O. Box 1580
Redway, CA 95660

Rainforest Alliance
65 Blecker Street
New York, NY 10012

Rogue Indtitute for Ecology and Economy
P.O Box 3213
Ashland, OR 97520

Scientific Certification Systems
1611 Telegraph Ave, Suite 1111
Oakland, CA 94612




Table 2. Current Certified Forestry Operations by Scientific Certification

Systems and the Rainforest Alliance.

Scientific Certification Systems- Forest Conservation Program

Forestry Date of Certification Types of Wood
Operations (may not be complete)
Plan Piloto Forestal 1/26/91 Honduran Mahogany
Quintana Roo, M exico Spanish Cedar

Ramon

Many Lesser Known

Species

Menominee Tribal 2/14/92
Enterprises
K eshena, WI

CollinsPine 3/26/93
Portland, OR

Portico SA. 2/16/93
Costa Rica

Pingree Family Ownership; 11/8/93
Seven IdandsLand

M anagement Company

Bangor, ME

Hemlock Cherry
White Pine White Birch
Ydlow Birch Bdm
Beech Butternut
Hard Maple  Hickory
Soft Magple Oak
Basswood Tamarack
American EIm Rock EIm

Red Oak Hr
Red Pine Spruce
Aspen B&W Ash

Jack Pine Cedar

Sugar Pine White Fir
Incense Cedar Red Fir
Doug Fir Ponderosa Pine

Doors made from Carapa

(Roya Mahogany) and
Gavilan

Black Spruce  White Spruce
Red Spruce  Ydlow Birch
Paper Birch  Basam Fir
Sugar Maple Red Maple
Brown Ash  White Ash
Aspen

American Beech



Northern Red Oak

Eagtern White Pine

Eastern Hemlock

Northern White Cedar
Table 2. Continued.
The Rainforest Alliance- Smart Wood Program
Foredry Operations Types of Wood
State Forestry Corporation Teak Mahogany
Java, Indonesia Rosewood Fne
Cooper atives approved by Broadleaf Many Lesser Known Species
Forest Development Project
Honduras
Plan Forestal Estatal Many Lesser Known Species
Quintana Roo, Mexico
AMACOL Ltda. Many Lesser Known Species

Portdl, Para, Brazil

M asurina, Papua New Guinea
Species

Tropical American Tree Farms
growing.

Campo Real and Santo Domingo

harvest:
Costa Rica

Species

Sources. (6; 1).

Pencil Cedar Water Gum
Also, Many Lesser Known
Plantation in early stages of
Principa species planted for

Purpleheart  Teak
Also, Many Lesser Known

In addition, efforts such as the “ Lake States Regiond Guiddinesfor Assessing Natura
Forest Management” are attempting to provide certification options in areas such as Michigan,
Minnesota, and Wiscongn (the Lake States region) where more than 700,000 private nor+



industria forest (PNIF) owners control the forest resource.  Because these private owners may
not have forest management plans, this program is intended to positively affect how natura
forests are managed in the region by providing direct access by the PNIF owner to the
certification process (5).
Wood product certification issues

Severd criticisms leveled againg the use of wood products certification should be
considered by any organization conddering the use of this marketing tool.  Firg, dthough
research has shown that consumers believe that North American forests are not being managed
for sustainability, and that they would trust alabd that assures wood resource sustainability
(27), critics question the feagibility of maintaining an audit trail and/or do not believe there exists
tremendous consumer demand for wood products environmenta certification.  For intance,
Susan Perry of the Business and Indtitutiona Furniture Manufacturers Association explained
that, “Many of the wood productsin our industry are custom made of many woods often by
larger- (downstream) higher-value manufacturers.  Therefore, to supply country-of-growth
information on every individud pieceisvirtudly unachievable’ (7). Inthe same aticle, Wendy
Baer of the International Hardwood Products Association explains that because most wood
products contain a variety of imported woods, and the methods by which products are
processed after import would make accurate labeling virtualy impossible (7).  Waffle (24)
asks, “...has areal market for ‘ certified sustainably produced’ timber been demonstrated?’ In
addition, Waffle noted that although some small-scale natura-forest operations have been
certified, there is no evidence that third-party certification programs are practicd in larger-scale
natura forest sysems.  Waifle further suggested that one of the main weaknesses of wood
products certification is that each certifying organization hasits own certification criteria. He
concluded that certification will have little effect on deforestation in the tropics and that
certification is unnecessary in temperate areas because of drict timber-cutting regulaions.

Buckley (9) posed severd additiond questions regarding the United States' hardwood
resource and certification programs.  Firdt, can an industry that sources logs from up to 4
million owners of forest land redlly certify that resource? How many certificates should or can
be applied to one product which for example uses solid wood, veneer, and panel productsin its
congruction? Finaly, he asks how competent are the entities that monitor and certify the
certification agencies?

The need for a Certification Information System (CI1S)

This paper is not intended to provide answers to these questions, nor to suggest
whether individua wood product companies or the wood products industry should become
involved in wood products certification. However, it does provide amethodology to address
chain-of-custody audit issues for companies that plan to develop wood products certification
capabilities.

Specificaly, this paper is aresponse to the argument against wood product
environmenta certification based on the perceived difficulty in maintaining an audit trail of
certified materid through the digtribution chain.  This pagper shows how, through the use of a
Certification Information System (CIS), certified logs, lumber, plywood, veneer, or component



parts may be accurately tracked through al levels of manufacturing and distribution and
ultimately to the find consumer.

Current chain-of-custody procedures

Asexplained by SCS, the purpose of chain-of-custody proceduresis to ensure that the
product bearing alabd of environmentd certification is, in fact, produced from certified sources
or materias (6). For instance the FSC's Principle #11 of the “Principles and Criteriafor
Forest Management,” datesthat: 1) forest products should be clearly identifiable through marks
or labds at al stages of processing and digtribution; 2) forest products must be identifiable
through documentation at al stages of processing and distribution; and 3) documentation must
be available for independent monitoring or certifying organizations to be able to trace each
product form the forest to the ultimate consumer (14). The Rainforest Alliance s Smart Wood
Certification Program suggests that, “ certified forest products are clearly identified through
marks or labels, or separate documented storage, at al stages of processing and distribution
(5).” Findly, SCSligs those basic requirements which should be drawn upon for implementing
chan-of-custody procedures, including some of the following procedures. 1) al logs must bear
atag identifying the forest of origin; 2) dl certified logs must be segregeted in the log yard from
non-certified logs; 3) until and unless automated coding mechanisms are employed, only
certified logs may be run within a single production shift; 4) upon arriva at a secondary mill, al
certified lumber must be segregated from non-certified lumber; 5) dl certified inventory must be
segregated during storage and shipment; 6) arecipient of certified product (e.g. logs, lumber, or
secondary products) must maintain pertinent chain-of-custody records, including dl records
relating to the shipment, receipt and invoicing of the certified materid; and 7) chain-of custody
participants must undergo quarterly paper audits reated to the manufacture and distribution of
certified products (6).

The Certification Information System is an attempt to operationalize and support those
procedures which are being suggested by the certifying organizations and FSC.  Through the
use of bar code technology and eectronic data linkages, in addition to any paper trail which
might be generated, a system is created which ensures that proper chain-of-custody procedures
are followed.

ClISdements. bar code and electronic communication technologies

Bar code technology is a competitive tool for both managing and controlling the flow of
physicad inventory through the product pipeline and for managing internd inventories.  Vlosky
and Smith (21) found that a number of North American wood products manufacturers and
digtribution intermediaries have or are planning to develop bar code based inventory
management capabilities. Ininventory gpplications, bar codes are found on tags atached to
units of lumber, plywood, and other wood products.  Thisisan important digtinction from a
different bar code symbol, the Universal Product Code (UPC), which is used on individud
boards, pands or other products destined for retail point-of-sde scanning customers.



The most prevdent bar code symbols used for unit level inventory management and in
the wood products industry are the UCC 128 and the UPC Shipping Container Code (formerly
Interleaved 2 of 5) (3).



UCC 128 and the UPC Shipping Container Code bar codes are andogous to vehicle
license plates in that they are unique and can be linked to unlimited informetion reaing to
products contained in the package or unit to which the bar code label is affixed. Information
linked to wood product bar codes may include producer, manufacturing location, date of
shipment, species, length, grade, moisture content, piece count, etc.

The information for every bar coded unit produced is maintained dectronicaly and may
be used to support acomputer based internd inventory system, communicate inventory or
shipping information to exchange partnersin distribution channels, or both.

Asinferred, eectronicaly based internd inventory tracking and control syslems may be
developed independently from tracking product flows between exchange partners.  There are
two main uses of bar codes for internd inventory management.  Thefirg isin work-in-process
inventories which can assist wood products producers with recovery rate caculations and the
second isto establish "red time" finished and rough inventory tracking and control.

Bar codes in conjunction with eectronic communication technologies, such as eectronic
datainterchange, eectronic mail or datatransfer are integral components of joint inventory
management between channd partners (17; 20). There are numerous examples of eectronic
linkeges that facilitate buyer-supplier and inventory management across amyriad of industries
(seefor example 16; 25; 12).

The Certification Information System (CIS)

Although both bar coding for inventory management as well as communication
technol ogies have been implemented independently in the wood products industry, only recently
has their integration into a cohesive corporate business strategy been given serious consideration
(21, 22).

We propose that through development of a Certification Information System (CIS), bar
coding used in conjunction with communication technology could alow wood product channe
members to jointly manage environmentaly certified inventories and to deliver maximum
supplier-to-customer logidtics system efficiency.  More importantly, these technologies could
create a unimpeachable eectronic certification audit trail through al linked layers of digtribution.

The flow of certified product information, accomplished through dectronic linkages may
be ether unilatera (from supplier to buyer) or bilatera whereby production and buying
information may be exchanged. Companies a each horizonta level of digribution (e.g. dl the
primary producersin the first level) are not be linked to each other.  Only direct vertica sales
channdsarelinked (e.g. primary manufacturer to secondary manufacturer or primary
manufacturer to retailer).

There are three required dements for CIS implementation: 1) Unit level bar coding with
acertification indicator attached to the bar code informetion set; 2) Communication technology
capabilities to transmit certified inventory information between exchange partners and; 3)
Development of aliances with channel partners.

In addition to the first two previoudy discussed lements, bar code based data
collection and dectronic information tranamission, which establish efficient business processes,
CIS implementation requires the eement of partnering which involves improved communication,
coordination and trugt.  Joint planning, including sharing of certified production schedules by the
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supplier, certified product buying forecasts from the buyer, and shipping informetion are key
system inventory management elements of the joint planning process.  The end result of the CIS
should be maximization of efficiency in conveying certified products and information about these
products through the ditribution system.

A CIS Scenario

A CIS can range from a ample linkage of one supplier with one buyer, to complex
networks involving many companies a multiple layers of digribution. Followingisa
hypothetica scenario that illugtrates a CIS involving multiple layers of distribution.

To illudrate the flow of information that might exist in a CI'S scenario such asthis, Figure
1 depicts how certified product inventory information can be gathered ectronicaly at various
manufacturing and logigtics operationsin the processing of raw logs into finished lumber through
customer ddlivery.

Figure 1. Certified Information System Data Collection Sites

From Forest to Log Inventory

Certified h ted |
et ifie har\(/fsz 0?]5 o Scaling logs and placing Ship logs
pre-merchandised at the || [ [l [l Receivingoflogs || [l [ [ into inventory IIRE to lumber producer

harvest site

* Logs segregated in certified decks * Driver scans in. Weight & time are recorded. * Log scaler enters scaling information including * Log tags scanned with portable hand-held
* Logs bar coded with on-site portable printer + Driver unloads logs and scans out. Weight & certification identification data collection device on the truck
* Logs scanned with portable hand-held time are recorded. * Logs bar coded with on-site portable printer Data downloaded from handheld device to
data collection device * Receipt slip indicating certified load is printed * Logs scanned with portable hand-held update inventory
on site for driver. data collection device + Use downloaded information to generate
- Data downloaded from handheld device to shipping documents

update inventory
* Logs placed into inventory

Lumber Manufacturing Processes

Receive | Logs Consumed . -
frorT?ICoesjv;rc?gjcer I Il .' (Rough mill infeed) I I ..’ Rough Lumber Production I Il .' Lumber Drying

. * Log bar code tags scanned as logs enter the mill * Rough lumber tallied as stickered for drying * Green units assembled for kiln drying
Iac;?a"zgﬁ:ciij""md with portable hand-held - Logs removed from log inventory * Tags printed and applied to rough units = Lumber dried
* Rough lumber bar codes scanned and entered into * Dried units are scanned
- Data downloaded from handheld device to rough certified lumber inventory * Unit status changes from green to dry rc

update inventory - Rough units stored for further processing

Ship lumber

Rough Lumber Consumed|| [ [l .’ Finished Lumber Produced|] ] il .’ to home center

retailer customer

* Rough units scanned as are broken down * Finished certified lumber is tallied as it is banded « Lumber tags scanned with portable hand-held
* Rough units removed from rough inventory * Finished unit certified inventory bar code tag printed data collection device on the truck
- Finished unit bar code scanned * Data downloaded from handheld device to
* Unit is entered into certified finished product inventory update inventory
* Unit is segregated for storage « Use downloaded information to generate
Adapted from: Pedersen 1994 shipping documents
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Often certification initiatives impact forest resource based companies. To gain
certification from third-party agencies, trees are expected to be grown and harvested according
to specific parameters (6). In thisexample, a private softwood timber owner has decided to
direct market environmentaly certified harvested trees to lumber producers which, in turn, sl
certified products to home center retailer customers.  In this scenario, each certified log would
receive a bar coded tag indicating certification status.  Additiona information atached to the
bar code “license plate’ may include species, scaed volume, harvest Site, etc. Thistag could
be printed in the woods using a portable printer, or a the destination mill after scding. Although
the bar code tag is printed on-demand, and dectronicaly scanned into inventory, the colored
‘green’ certification symbol could be pre-printed on the tag materid.

Because the lumber producersin this scenario aso purchase logs from non-certified
sources, a separate inventory would need to be maintained for the certified logs.

Similarly, in order to retain the integrity of certification status through production, certified logs
must be processed separately from non-certified logs.

Rough, dried and finished goods lumber inventory for al certified products destined for
home center retail customers that desire such products would also be separately maintained. A
new bar code tag would be applied at each step and scanned into the appropriate inventory (i.e.
green, rough, dry, finished). In addition to auditing certified product flows, an accurate record
of recovery rates could also be generated.

Home center customers can potentidly dectronicaly access supplier certified product
inventory information as well as suppliers being able to monitor customer inventories and saes
of the certified products they purchase. As certified lumber is shipped, the bar codes on the
units are scanned, thereby decrementing the suppliers finished goods inventory.  When the
shipment of certified lumber arrives at the home center customer Site, each unit is again scanned,
incrementing the customer’ sinventory. Thefina step in the processis when a piece of certified
lumber is sold to a consumer and scanned at point of purchase. At this point, the home center
customer’ sinventory for the scanned product is decremented.

In complicated logistics scenarios involving one or more didtribution intermediaries, the
process of monitoring certified product status and communicating available inventories to
targeted customers would continue through dl channels of digribution.  The outcome is thet the
certified product attribute is tracked from the forest to the ultimate consumer.

I ssues and Concerns

Any effort to monitor or audit a business process or procedure may be subverted
through fraud, chesting the system or mismanagement. The CISis no exception. Some of the
aress that require specid atention are: 1) inadvertent or purposeful midabeing of uncertified
materid with certification identifiers; 2) failure to segregate certified inventory from uncertified
inventory and; 3) maintenance of accurate records. One way to mitigate fraud isto have the
certification agency issue labels or tags to participating companies that would contain the
catification sed. Of course, if acompany is determined to cheat, label counterfeiting may
occur.
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Another issue is adherence of the certification bar code labels to wood products.
Vlosky and Smith (23) point out that there are some unique chalenges to labeling wood
products. For example, complications arise when attaching a bar code labdl to the end of a
piece of green and/or rough lumber or to a piece of lumber that will be preservatively treated.
Moreover, ensuring that labels will remain atached in harsh dimatic conditions (from sub-
freezing winters to sweltering summer temperatures in boxcars) from mill to point-of-sde
represents additiond difficulties. Affixing labels to wood productsis quite different as compared
to affixing alabe to glass or other clean smooth surfaces. Asaresult, new labe adhesives have
been developed specificdly for the wood products industry.

A third issueisthe cost to implement a Certification Information System. Costsinclude
hardware, software, communication charges and other operating expenses. Research by the
authorsis underway to determine costs for companies a different locations in the distribution
chainto develop aCIS.

Summary

If the trend toward environmenta certification of wood products is sustainable, many
questions and issues remain regarding costs, benefits and ramifications of producing or
conveying certified products will need to be addressed.  One hurdle is the sheer logigtics effort
to track certified products through distribution channds.  We believe that consumer driven
pressure on suppliers to produce environmentaly certifiable products will continue, which will, in
turn, require joint supplier-buyer pipeine certified inventory management and communication.
By employing atechnology based solution such as the Certification Information System (CIS),
the chain of custody for certified wood products can be achieved.
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